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the meaning" of which is that the soda-lines will be resolved if, and will not be resolved unless, the difference of thicknesses of glass traversed by the two sides of the beam amount to one centimetre. In the most favourable arrangement the centimetre is the length of the base of the prism. It is to be understood; of course, that the magnifying power applied is sufficient to narrow the beam ultimately to the diameter of the pupil of the eye; otherwise the full width would not be utilized.
The theory of the resolving power of a diffracting spectroscope, or grating, is even simpler. Whatever may be the position of the grating, a double line of wave-lengths X and X + B\ will be just resolved provided
X     inn
where n is the total number of lines in the grating, and in is the order of the spectrum under examination.
If a grating giving a spectrum of the first order and a prism of extra dense glass have equal power in the region of the soda-lines, the former must have about as many thousand lines as the latter has centimetres of available thickness.
The dispersion produced by a grating situated in a given manner is readily inferred from the resolving power. If a be the width of the beam after leaving the grating, the angle 86, corresponding to the limit of resolution, is \/a, and thus
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Thus the dispersion depends only upon the order of the spectrum, the total number of lines, and the width of the emergent beam.
An obvious inference from the necessary imperfection of optical images is the uselessness of attempting anything like an absolute destruction of aberration. In an instrument free from aberration the waves arrive at the focal point in the same phase. It will suffice for practical purposes if the error of phase nowhere exceeds ^X. This corresponds to an error of ^X in a reflecting and |X in a (glass) refracting surface, the incidence in both cases being perpendicular.
If we inquire what is the greatest admissible longitudinal aberration in an object-glass according to the above rule, we find
8f= Xa~2, a being the angular semi-aperture.pe, carefully focused all the while, is drawn gradually back from the grating until the lines are no longer seen. From a measurement of the maximum distance the least angle between consecutive lines consistent with resolution may be deduced, and a comparison made with the rule stated above.
